The socioeconomic and demographic characteristics of United Kingdom junior doctors in training across specialities. by Rodríguez Santana, Idaira & Chalkley, Martin John
This is a repository copy of The socioeconomic and demographic characteristics of United 
Kingdom junior doctors in training across specialities..
White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/135880/
Version: Published Version
Monograph:
Rodríguez Santana, Idaira and Chalkley, Martin John orcid.org/0000-0002-1091-8259 
(2015) The socioeconomic and demographic characteristics of United Kingdom junior 
doctors in training across specialities. Discussion Paper. CHE Research Paper . Centre for
Health Economics, University of York , York, UK. 
eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/
Reuse 
Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless 
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by 
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of 
the full text version. This is indicated by the licence information on the White Rose Research Online record 
for the item. 
Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 
CHE Research Paper 119
The Socioeconomic and 
Demographic Characteristics of 
United Kingdom Junior Doctors 
in Training Across Specialities
Idaira Rodriguez-Santana, 
Martin Chalkley 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
The socioeconomic and demographic characteristics of United 
Kingdom junior doctors in training across specialities 
 
 
 
 
 
 
 
 
 
 
Idaira Rodríguez-Santana 
Martin Chalkley
 
 
 
 
 
 
 
 
Centre for Health Economics, University of York, UK 
 
 
 
 
 
 
 
December 2015 
  
Background to series 
CHE Discussion Papers (DPs) began publication in 1983 as a means of making current 
research material more widely available to health economists and other potential users. So 
as to speed up the dissemination process, papers were originally published by CHE and 
distributed by post to a worldwide readership.  
 
The CHE Research Paper series takes over that function and provides access to current 
research output via web-based publication, although hard copy will continue to be available 
(but subject to charge). 
 
Acknowledgements 
We are grateful for comments and suggestions from Karen Bloor, Nigel Rice and Beatriz 
González López-Valcárcel and those received during presentations at the Health, 
Econometrics and Data Group Seminar (University of York), the 35
th
 Spanish Health 
Economics Conference (Granada) and the 2
nd
 Conference on the Economics of the Health 
Workforce (Milan).   
 
This research has been undertaken using data from the National Training Survey data set 
available on application from the General Medical Council. 
 
Further copies 
Copies of this paper are freely available to download from the CHE website 
www.york.ac.uk/che/publications/ Access to downloaded material is provided on the 
understanding that it is intended for personal use. Copies of downloaded papers may be 
distributed to third-parties subject to the proviso that the CHE publication source is properly 
acknowledged and that such distribution is not subject to any payment. 
 
Printed copies are available on request at a charge of £5.00 per copy. Please contact the 
CHE Publications Office, email che-pub@york.ac.uk, telephone 01904 321405 for further 
details. 
 
Centre for Health Economics 
Alcuin College 
University of York 
York, UK 
www.york.ac.uk/che 
 
 
 
 
 
© Idaira Rodríguez-Santana, Martin Chalkley 
The socioeconomic and demographic characteristics of UK junior doctors in training across specialities  i 
 
Summary 
Objective: To analyse the distribution of socioeconomic and demographic characteristics of medical 
trainees across different specialties in the UK. 
Design: Mixed logistic regression analysis of data from the National Training Survey 2013 to quantify 
ĞǀŝĚĞŶĐĞŽĨƐǇƐƚĞŵĂƚŝĐƌĞůĂƚŝŽŶƐŚŝƉƐďĞƚǁĞĞŶĚŽĐƚŽƌƐ ?ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐĂŶĚƚŚĞƐƉĞĐŝĂůƚǇƚŚĞǇĂƌĞ
training in, controlling for the correlation between these characteristics. 
Setting: Data from the National Training Survey 2013, carried out by the General Medical Council. 
Participants: Postgraduate medical trainees.  
Main outcome measures: Odds ratios (calculated for both all trainees and a subsample of UK 
educated trainees) relating gender, age, ethnicity, place of studies, socioeconomic background and 
parental education to ĂƚƌĂŝŶĞĞ ?ƐƐƉĞĐŝĂůƚǇ ? 
Results: There are systematic and substantial differences between specialties in respect of gender, 
ethnicity, age and socio-economic background.  Being male, white British, from a better-off socio-
economic background, trained in a UK university or having parents who have tertiary education 
increases the chances of being in surgical specialties relative to general practice.  Being male, non- 
white, mature, trained in an overseas university, from a better-off socio-economic background, or 
having parents who have tertiary education increases the chances of being in psychiatric specialties 
relative to general practice.  Measured relative to general practice the gender gap is largest for 
surgical specialities, the ethnicity gap is greatest for acute care, emergency medicine and 
anaesthetics and the age-gap is large and positive for psychiatry and large and negative for acute 
care, emergency medicine and anaesthetics. 
Conclusions: Differences in the characteristics of trainees will feed into the composition of the 
practising profession.  The persistent gender gap, the underrepresentation of those coming from the 
disadvantaged backgrounds and the inequity of educational background in some specialties will 
condition perceptions of the NHS and the medical profession.  Our analysis contributes to a fuller 
understanding of the nature of these differences, which may be a matter for public concern and 
policy action.  Remedial action if required will necessitate a better understanding of the processes of 
selection and self-selection into specialties that gives rise to these observed differences. 
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1. Introduction 
Becoming a medical practitioner in the UK is a competitive process and represents a substantial 
investment of time and financial resources, much of that funded out of taxation, and its outcome 
determines the composition of the medical profession.  There is growing concern that the profession 
should reflect not only appropriate skills but a balance of social, economic, gender and ethnicity
1
.  
Previous studies
2,3
 have shown that applicants from disadvantaged and (or) from non-white ethnic 
backgrounds have less probability of receiving offers from medical schools.  In addition the medical 
school attended constitutes an important determinant of specialty allocation.
4
  Gender differences 
are also a cause for concern since the increase of the number of women entering the medical 
profession has not been translated into a proportional representation in every specialty.
5-8
  As a 
result, there is a feminization of certain specialties (e.g. paediatrics, obstetrics or general practice) 
whilst some others (e.g. surgery or radiology) show predominance of male doctors.  Additionally, the 
role of overseas education is potentially problematic if the restricted access
9
 of overseas educated 
trainees to the  ?popular ? training posts creates an underclass within the NHS.10,11 
These previous findings lĂƌŐĞůǇĚĞƉĞŶĚŽŶŽďƐĞƌǀŝŶŐƚŚĞĚŝƐƚƌŝďƵƚŝŽŶƐŽĨŝŶĚŝǀŝĚƵĂůƐ ?ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ
in different specialties.  A limitation in observing the gender, socio-economic or other characteristics 
of a group of practitioners is that these factors are correlated.  Thus if women doctors happen also 
to be more ethnically diverse, observing that they are under-represented in, for example, surgical 
specialities does not establish whether the discrepancy is one of gender or ethnicity.  In this study, 
we use detailed individual-level data to establish separately, for a broad range of individual 
characteristics, the variation in each of these characteristics across specialities.  We can thus identify 
which specialties exhibit disparities in respect of each of gender, ethnicity, socio economic 
background and educational background  ? and any combination of these. 
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2. Data and Methods 
2.1. Data and variables 
Our data comes from the National Training Survey 2013 (NTS).  The NTS is a cross-sectional survey 
carried out each year by the General Medical Council and, from 2013 onwards, it also includes 
ƋƵĞƐƚŝŽŶƐĂďŽƵƚĚŽĐƚŽƌ ?ƐƐŽĐŝŽĞĐŽŶŽŵŝĐďĂĐŬŐƌŽƵŶĚ ? The survey has a high response rate, 97.7% for 
2013, which translates in a total of 52,797 doctors.  However, due to the commitment to 
confidentiality of the responses followed by the GMC, our sample only is limited to 40,889 doctors.  
Whilst observations are not missing at random, a comparison between the mean statistics of the 
complete sample and our sample suggests that there are no major differences. 
For each respondent there is information on their characteristics such as age, gender, ethnicity, and 
whether they completed their secondary and medical undergraduate studies in the UK.  For UK 
graduates there is additional information concerning parental education and the type of secondary 
school attended (either state, grammar or independent) and if their household received income 
support at any point in their childhood. 
Each trainee is also placed in one of thirteen categories of training according to their specialisation.  
We reduce this categorisation to six specialties to group options that have the same core training or 
that can be regarded as close substitutes.
12
  The resulting specialities we analyse are: 
1. Acute care, emergency medicine and anaesthetics (ACEM) 
2. General Practice (GP) 
3. Surgical (S) 
4. Hospital based specialties including medical specialties, obstetrics and gynaecology, 
paediatrics and childcare, ophthalmology and occupational medicine (HBS) 
5. Psychiatry (P) 
6. Others including pathology, radiology and public health (O) 
 
We also divide the data into two groups for analysis, a general sample containing all doctors in 
specialty training (N= 27,516) and a UK sample comprised of those who attended both secondary 
and university education in the UK (N= 18,588).  Doctors carrying out foundation training (N=13373) 
are excluded from the analysis since they have not selected their specialty yet. 
2.2. Methodology 
The NTS 2013 can be regarded as a data set describing the outcome of the allocation of a junior 
doctor to a particular training post.  Those outcomes result from a complex selection process that is 
ĂĐŽŵďŝŶĂƚŝŽŶŽĨĚŽĐƚŽƌƐ ?ƉƌĞĨĞƌĞŶĐĞƐŽǀĞƌƉŽƐƚƐĂŶĚĐĂŶĚŝĚĂƚĞƐ ?ĂƐƐĞƐƐŵĞŶƚŽĨƚŚĞďŽĂƌĚŽĨ
selectors which is either the Royal Colleges or the Local Education and Training Boards. 
To establish evidence of systematic ƌĞůĂƚŝŽŶƐŚŝƉƐďĞƚǁĞĞŶĚŽĐƚŽƌƐ ?ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐĂŶĚƐƉĞĐŝĂůƚǇ
allocation we first depict descriptive statistics and then perform an individual-level multivariate 
analysis, by means of mixed logit regression.
13,14
  Since specialties as they are defined within our data 
are mutually exclusive categories, a multinomial logit approach gives a natural means of establishing 
ƚŚĞĞĨĨĞĐƚŽĨĂŶŝŶĚŝǀŝĚƵĂů ?ƐĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐŽŶƚŚĞƉƌŽďĂďŝů ƚǇŽĨŽďƐĞƌǀŝŶŐƚŚĞŵŝŶŽŶĞƐƉĞĐŝĂůƚǇ ?
conditional on fixing their other characteristics.  A mixed model permits us to relax some of the 
strong distributional assumptions implied by a fixed coefficient approach. 
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3. Results 
3.1. Descriptive statistics 
&ŝŐƵƌĞƐ ?ĂŶĚ ?ƐŚŽǁƚŚĞĚŝƐƚƌŝďƵƚŝŽŶƐŽĨŝŶĚŝǀŝĚƵĂůƐ ?ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐďǇƐƉĞĐŝĂůƚǇĨŽƌƚŚĞgeneral 
sample and the UK-educated sample respectively.  /ĨĚŽĐƚŽƌƐ ?ƉƌĞĨĞƌĞŶĐĞƐĂŶĚƐĞůĞĐƚŽƌƐ ?ũƵĚŐĞŵĞŶƚƐ
were uncorrelated with demographic and socioeconomic characteristics we would expect a similar 
distribution of characteristics in every specialty since in that case each specialty would appear as a 
random sample from the overall population of trainees.  The figures show a very contrary picture. 
 
In terms of gender 45.5% of the total sample consists of men but in surgical specialties male doctors 
make up 78.4% of the total while in general practice they constitute 30.7%.  In terms of ethnicity, the 
greatest deviations from the overall percentage of black and minority ethnic doctors (41.1%) are 
observed for acute care and emergency medicine (22.8%) and for psychiatry (56.2%). 
Similar differences emerge for where individuals attended university or completed their studies.  For 
example the largest number of overseas students is observed in Psychiatry and the smallest in AC & 
EM and Surgical specialties respectively. 
As Figure 2, relates to the UK sample there is additional information on socioeconomic variables.  
The type of secondary school has previously
15
 been used as a proxy for socioeconomic background.  
In the United Kingdom around 7% of pupils attend independent schools, and of those, only 1% 
receives means-tested scholarships.  Hence it is reasonable to associate doctors who attended an 
independent school with a high-income background.  In general, medical trainees have attended an 
independent school in a larger proportion (36.6%) than the general UK population.  There is again 
uneven distribution across specialties, surgical specialties being the group with the largest 
representation (44.4%) and general practice the smallest (30.9%).  We observe the opposite for state 
school with the largest representation in general practice (46%) and the smallest from surgical 
trainees (34.01%). Grammar schools constitute the omitted category. 
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AC & EM GP Surgical
HB
Medical
Psychiatry Others Total
Male 50.6% 26.7% 75.9% 34.5% 36.9% 47.2% 41.6%
BME 12.5% 27.4% 31.1% 25.3% 27.0% 31.2% 25.3%
State 39.6% 46.0% 34.1% 38.3% 39.1% 36.7% 39.9%
Independent 37.0% 30.9% 44.4% 36.9% 35.9% 41.1% 36.6%
Parent Uni 67.1% 63.9% 69.7% 68.1% 70.5% 70.3% 68.5%
Income Sup 11.6% 12.3% 11.1% 10.2% 11.3% 14.4% 11.3%
Mature 0.3% 1.4% 1.9% 0.9% 5.4% 1.3% 1.3%
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Figure 2. Descriptive Statistics for the UK sample. 
Other socioeconomic characteristics present in the data are parental education and income support.  
The means of these across all trainees are 68.5% and 11.3% respectively.  For these variables, there 
is relatively little variability across specialties. 
3.2. Regression results 
In order to quantify and establish whether the appearance of differences between specialties in 
figures 1 and 2 are statistically significant we estimated mixed logit models.  In the regressions the 
omitted category is general practice and for each specialty we report the coefficient estimate, its 
associated t-value and the implied odds ratio.  Individual characteristics are captured by dummy 
variables described below. 
Table 1 shows the results for all trainees. In terms of gender, we observe a positive significant effect 
of the variable male for all of the alternative specialties to general practice, confirming the 
relationships observed in the descriptive statistics.  The greatest effect is associated with surgical 
specialties where male doctors are 9.09 times more likely to be allocated in a surgical specialty 
relative to the general practice option.  The variable BME assumes a value of 1 if the trainee is of 
black or minority ethnic origin.  We observe a negative estimate for all the categories with respect to 
the base outcome.  In this case, the greatest effect is found in the AC & EM category, with an odds 
ratio of 0.36.  The variable Mature has a value of 1 if the trainee is older than 40.  The regression 
estimates for this variable also coincide with the results observed in the descriptive statistics.  The 
greatest positive significant effect is found for psychiatry with an odds ratio of 2.82.  The rest of the 
categories present negative coefficients and odds ratios less than one implying that being a mature 
doctor reduces the probability of being based in any of these specialities (relative to general 
practice). 
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Finally, the variable UK University (equal to 1 if the trainee graduated from a UK university) indicates 
a positive significant effect for the surgical specialties such that a UK-educated doctor is 1.67 times 
more likely to appear in this specialty with respect to general practice.  The greatest negative effect 
is found for psychiatry with an odds ratio of 0.23. 
Table 2 shows the results for the UK-educated trainees comprising 18,588 individuals, who both 
completed secondary school education and undergraduate studies in the United Kingdom.  The 
estimates for the variables male, BME and mature present the same sign and results in odd ratios 
that are similar in magnitude to estimates in table 1. 
 
In respect of schooling variables (state school is omitted category), which we use to proxy 
socioeconomic background, we observe positive and significant estimates and odds ratios greater 
than 1 for all specialties with respect to general practice.  The largest effect is found for surgical 
specialties where trainees who attended an independent school are 1.799 times more likely to be in 
surgical specialties relative to general practice.  The smallest positive effect is associated to 
psychiatry with an associated odds ratio of 1.314.  Overall, having attended an independent or 
grammar school reduces the probability to be based in general practice with respect to any other 
specialty.  Finally, the results for parental education are positive but modest compared to the 
schooling estimates.  Here the greatest effect in magnitude is related to hospital based specialties 
with an associated odds ratio of 1.39.  No significant results were found for the variable income 
support.   
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4. Discussion and conclusion 
The NTS 2013 is a valuable data source for identifying and quantifying variation across specialties in 
regard to the socioeconomic and demographic characteristics of trainees; it offers nearly complete 
coverage of trainees and it contains a complete and rich vector of characteristics for each trainee, 
which facilitates multivariate analysis. 
Our analysis shows that in respect of a number of socioeconomic and demographic characteristics 
there are substantial differences across specialties and that these differences persist after 
controlling for correlations between characteristics.  Numerically the effects appear large with the 
odds of observing a male trainee in a surgical specialty more than nine times that of observing a 
male trainee in general practice.  Significant differences exist in regard to gender, ethnicity, 
schooling background and parental education.  All of these characteristics constitute potentially 
important signals of the representativeness of the medical profession and different specialties give 
very different signals.  Surgical specialties will appear more male, more white British and more socio-
economically privileged than general practice whilst psychiatric specialties will appear more male, 
more ethnically diverse, more mature, and more socio-economically privileged than general 
practice. 
Our analysis confirms that the well-known
5-8
 gender gap in certain specialties is also present in this 
new cohort of medical trainees.  The gap is greatest between general practice and surgical 
specialties.  The causes of these differences are not well understood.  Previous literature
16,17
 
suggests that a combination ŽĨŝŶĚŝǀŝĚƵĂůƐ ?ƉƌĞĨĞƌĞŶĐĞƐŽǀĞƌƐƉĞĐŝĂůƚŝĞƐ ?ĚƵĞƚŽǁŽƌŬŝŶŐƐĐŚĞĚƵůĞƐ ?
training characteristics, and difficulties to conciliate work and family life) the impact of role models 
and the influence of medical school and foundation programmes all have roles to play.  With an 
increasing number of women entering the medical profession the development of concrete and 
targeted policies aimed at addressing the gender gap should be a priority. 
Our findings in regard to schooling variables are novel and show a potentially significant impact of 
the socioeconomic background in the specialty allocation process.  In general, trainees from better-
off socioeconomic backgrounds are less likely to be based in general practice than in any other 
specialty.  This might be the result of differences in preferences between socioeconomic groups in 
terms of characteristics of the specialties, potential earnings and other non-pecuniary benefits of the 
alternatives.  However, those differences might also have foundations in the secondary school, or as 
previous literature suggests
4
 in the medical school attended.  Additionally, another determinant of 
the observed differences between socioeconomic and different gender groups might be due to the 
existence of some form of non-direct discrimination.  Junior doctors might self-select themselves 
into the less competitive training posts, by actively not applying
6,18
 (e.g. female doctors and surgical 
posts) or by not investing in the necessary skills to be an admissible candidate (e.g. doctors from 
worse-off backgrounds might face a more costly access to required skills or they simply have higher 
informational costs).  Future research could analyse in depth the existence of this type of 
discrimination by a careful analysis of the role of preferences, ability and qualifications in the 
allocation process.  Setting the socio-economic differences between specialties aside, the over 
representation of individuals from socioeconomic advantaged backgrounds in a system that is 
mainly funded out of taxation might be at the expense of fostering inequality. 
The large proportion of overseas doctors in the training scheme (approximately 30% of the total) 
could also be a cause for concern, especially when their distribution is clearly uneven across 
specialties.  From an international perspective importing doctors from low-income countries might 
be seen as a brain drain and some authors stand for what is called  ?Ethical Recruitment ?19 (avoiding 
active recruitment of healthcare professionals from developing countries).  Additionally, from a 
national perspective, previous literature
10,11
 suggested that overseas doctors getting the training 
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positions that just a few doctors want (i.e. unpopular training posts such as those associated to 
ƉƐǇĐŚŝĂƚƌŝĐƐƉĞĐŝĂůƚŝĞƐ ?ŵŝŐŚƚďĞĐƌĞĂƚŝŶŐĂŶ “ƵŶĚĞƌĐůĂƐƐ ?ǁŝƚŚŝŶƚŚĞE,^ ? Future research could 
analyse quality of training experience and satisfaction for those overseas doctors with respect to the 
UK-educated, in order to test the hypothesis of the existence of an underclass. 
Our study has a number of limitations: our data have a considerable number of missing not-at-
random observations (around 22.5%) due partly to the confidentiality policy from the GMC and 
partly due to missing observations on some of the control variables.  Future work could also attempt 
to include important missing elements in the analysis  ? such as medical school attended  ? and 
provide a richer and more detailed empirical evidence base. 
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